In the original I4 1 cell, weak difference density indicated the presence of a second, poorly ordered copy of the ESCRT-0 core complex. There was clear helical density close to the middle of STAM helix α2, which was modeled as a second copy of STAM (residues 338-361). Nearby, a second bit of additional helical density, parallel to first, indicated the potential presence of a second Hrs copy (helix α3). However, this second Hrs copy crosses a crystallographic twofold axis and clashes with its symmetry mate. There are two possible explanations for this: either the second ESCRT-0 copy is located at different, discrete sites in a lower symmetry space group, and the clash in I4 1 is generated by applying higher lattice symmetry, or the crystal is composed of mosaic blocks that contain either one or the other orientation, averaged out over the entire crystal. Several re-refinements in alternative scenarios were carried out to investigate this question.
Reprocessing of Data in Space Group P1
In order to discriminate between these two cases, the data were reindexed and reprocessed in P1, which results in an asymmetric unit containing four copies of the fully occupied ESCRT-0 complex instead of one copy in I4 1 . In the P1 cell, two pairs of ESCRT-0 complexes each are related by a local twofold axis (which corresponds to a crystallographic axis in I4 1 ), giving rise to two dimers (i.e. two pairs of ESCRT-0 complexes). In turn, these two dimers are related to each other by a local 4 1 screw axis. The centering operator is a pure lattice translation, and disappears in P1. If the apparent overlap of the second ESCRT-0 copy in I4 1 were a consequence of applying higher than appropriate lattice symmetry, then the P1 cell should contain a second copy of ESCRT-0 bound in one orientation to the first dimer of ESCRT-0s, and in a second orientation in the second dimer. Applying I4 1 symmetry and averaging the two ESCRT-0s would then generate the additional copies related by the crystallographic twofold, and clashing with each other. If, on the other hand, the mosaic model is correct, then one would expect to observe two half-occupied additional copies of ESCRT-0 per heterotetramer, related to each other by the local twofold axis. In order to obtain a search model, the four I4 1 crystal symmetry operators were applied to the original ESCRT-0 heterodimer model, generating two heterotetramers (4 Hrs and 4 STAM chains). Water molecules were omitted. The search model was placed into the P1 unit cell using MOLREP (Vagin and Teplyakov, 1997 ).
For refinement, strict positional and B factor NCS restraints were used, with the four Hrs chains in one group and the four STAM chains in the other. Refinement was performed using REFMAC as before. Refinement of the model containing four fully ordered copies of the ESCRT-0 core complex in P1 led to an R free = 30.2 % (Table S2 , row 4). Maps calculated using model phases from this refinement step clearly show the presence of helical difference density at both ESCRT-0 dimers. The appearance of the density is virtually identical for both ESCRT-0s: there is helical density corresponding to three helices lying perpendicular to the local twofold axis in each dimer of ESCRT-0s. The helical density in the middle crosses the local twofold, and is a superposition of two helices. The outside helices correspond to two STAM chains in antiparallel orientation, related to one another by the local twofold, while the central helix is a superposition of two Hrs chains. Since there is only translational symmetry in P1, the presence of two superimposed additional copies per heterotetramer can only be explained by a crystal consisting of mosaic blocks that contain one fully occupied additional copy per dimer of ESCRT-0, binding in one of the two orientations. Averaged over the crystal, one obtains electron density corresponding to two half-occupied copies bound in both orientations. Therefore, two additional copies of the ESCRT-0 core complex, each at half occupancy, were added to each heterotetramer for refinement, resulting in a model with four ESCRT-0s at full occupancy (corresponding to one copy in the I4 1 cell) plus four additional ESCRT-0 heterodimers at half occupancy. For refinement, two additional NCS group were defined for the four additional, half-occupied Hrs and STAM chains, respectively. Refinement of this model led to an of R free = 30.4 % ( Table S2 , row 5). Including the additional halfoccupancy ESCRT-0s led to a lower working R factor, but R free remains unchanged. While modeling the additional density in terms of two additional half-occupied copies does explain the density, it does not improve the fit to the experimental data or the overall quality of the model. Electron density maps after refinement feature clear electron density for the central part of each of the four additional STAM copies, corresponding to the additional fragment of STAM modeled as helix C (residues 338-361) in the original I4 1 model. There is also density for the central part of the additional Hrs helices at the local twofold axis, but it is more difficult to interpret because two helices are superimposed on top of each other. Towards the termini of the additional ESCRT-0 complexes, the density disappears, presumably due to disorder. In summary, the most likely explanation for the additional electron density is a crystal composed of mosaic blocks that contain a second copy of the ESCRT-0 complex bound to one side of a local twofold axis or each crystallographic ESCRT-0 heterotetramer. Because the orientation of the additional copy is random, applying I4 1 crystal symmetry does not result in increased merging R factors or lowering of I/σ(I). Indeed, if the additional copy were in a fixed orientation in each unit cell, it would not be possible to process the data in I4 1 at all because the systematic absences due to the centering operation would have been lost. Refinement of the structure in P1 confirms the interpretation of the second ESCRT-0 complex in the mosaic model. 1.164 *The above refinements were carried out with isotropic B-factor refinement but no TLS refinement, in order to facilitate comparison of B-factors. For this reason the R-factor for the canonical model re-refined here without TLS parameters is higher than the value reported in Table 2 of the main text.
To confirm that the only region of additional density that can be interpreted and modeled with confidence is the region encompassing residues 338-361 of the additional STAM copy, modeled as chain C in the original I4 1 model, two additional refinements were carried out in the orginal space group, I4 1 . Omission of the second copy (Table S2 , row 1) leads to a higher value of R free , as does attempting to refine a complete second ESCRT-0 complex (Table 2 , row 3). When a complete second complex is refined, B-factors are very high throughout the structure except for STAM residues 338-361 (Table S3 , Figure S3 , below). The best interpretation of the data is obtained by including only residues 338-361 of the second complex. Figure S1 . Figure S2 . Figure S3 .
B-Factors of Canonical STAM (chain S) and Second Copy of STAM (chain T)
With an overall average B factor of 125 Å 2 for the second copy of Hrs/STAM and little electron density to go with it, these results indicate that most of it is not ordered in the crystal. However, the difference in B factors of almost 60 Å 2 between residues 338-361 and the rest of chain T validates the modeling of that part of the second STAM copy. When refined with half occupancy, the B factors of STAM residues 338-361 in chain T drop to ~ 48 Å 2 and match those of their counterparts in chain S. 
SUPPLEMENTAL REFERENCE

